Il

B Archive  B¥ Move O Delete € Spam  ese

Batara Sirait.

| Inbox 54

Unread

Starred

Drafts

Sent

Archive

Spam

Trash

~ Less

Views Hide
Photos
Documents
Emails to myself
Subscriptions
Shopping

Receipts

On 21 Jun 2023, at 15.57, Editor Bali Medical Journal <editorbalimedicaljournal@gmail.com>
wrote:

Dear Authors,
Thank you for submitting your article, "EFFECT OF HUMAN GRANULOSA CELLS
VITRIFICATION ON THE EXPRESSION OF OOCYTE SECRETED FACTORS."

Based on our author guidelines, Your article fulfilled the minimal required structure,
https:/Awww.balimedicaljournal.org/index. php/bmj/pages/view/authorguidlines

In order to have a better-structured article, we suggest you edit based on a
checklist and the collection in our archive

(https://www.balimedicaljournal.org/index. php/bmj/issue/archive ).

According to the new International regulation, please fulfill the requirements below:

1. Ethical clearance number/statement and/or informed consent at the end of the manuscript
(Confirmed).

2. Please state your conflict of interest in the paper. (Confirmed)

3. Please state the funding (if any) in your paper. (Confirmed)

4. Please state each author's contribution. (Confirmed)

5. Please fulfill the author's contribution form (See attachment below).

6. Please fulfill the ICMJE author form (See attachment below).

7. Please explain the statistical analysis in the abstract

8. Please explain the study design in this research

9. Please do not put the table on the last page. The table should be provided in which section

Batara Sirait Q

Settings ﬁ




Batara Sirait

Inbox 54 g
cad On Sat, Jun 24, 2023, 12:32 Editor Bali Medical Joumnal <editorbalimedicaljournal@gmail.com> wrote: Batara Sirait O
ez Dear Author.
Starred
Drafts We kindly ask you to pay the article processing charge (APC) and proofreading &
Sent editing charge according to the invoice below (attached). .
) Also, please send us proof of your payment through this email so we can process your article for
Archive publication.
spam Congratulations on the acceptance of your article. We are looking forward to your future publication.
Trash Best regards,
Less — o
o Editor Bali Medical Journa
Views Hide On Fri, Jun 23, 2023 at 12:29 AM batara sirait <batarasirait@gmail.com> wrote:
Dear Admin,
Photos bersama ini saya sampaikan revisi yang diminta. Mohon dapat diterima dengan baik.
Documents Terima kasih.
Emails to myself .
: Hormat saya, o x

D v
Rumah youtuber YENNY DI CHINA ternyata ... :s:a
Direkomendasikan: pie'ie Mejink

h youtube.com = now
Subscriptians Batara Sirait.

Shopping

Receipts

On 21 Jun 2023, at 15.57, Editor Bali Medical Journal <geditorbalimedicaljournal@gmail.com>

-




€ Back 4 @ = Bl Archive [BY Move T Delete €Y Spam ees = a4 v X Settings &%

On Sat, Jul 1, 2023 at 7:20 AM Editor Bali Medical Journal =editorbalimedicaljournal@gmail. com> wrote: *
| Inbox 54 Dear author h“\\
Unread Your manuscript has been accepted.to publish in our journal. I've attached the Loa below. Batara Sirait Q
Starred Best ragards e
Drafts Editor BaliMed.)
Begt On Tue, Jun 27, 2023 at 4:34 PM Editor Bali Medical Journal <editorbalimedicaljournal@gmail.com> wrote: -
aodifiy Dear author
Spam Thank you for your payment proof confirmation
We will process your manuscript and LoA
Trach Further information will be informed through this email
~ Less Best regards
) ) Editor BaliMed.J
Views Hide
On Sat, Jun 24, 2023 at 3:14 PM batara sirait <batarasirait@gmail.com> wrote:
Photos Dear admin. Bersama ini saya sampaikan bukti transfernya. Mohon diterima dengan baik.
CoE s Terima kasih
Emails to myself Hormat kami,

Subscriptions .
Batara Sirait

Shopping

On Sat, Jun 24, 2023, 12:32 Editor Bali Medical Journal <editorbalimedicaljournal@gmail. com= wrote:
Receipts Dear Author.




a
On Wed, Jul 19, 2023 at 3:20 PM batara sirait <batarasirait@gmail.com> wrote: "
| Inbox 54 Yth Admin Bali Medical Journal B
Batara Sirait
Unread Q
Starred Bersama ini kami sampaikan revisinya.
Draft . .
rems Terima kasih
Sent . -
Hormat kami
Archive
Spam Batara Sirait
Trash On Wed, Jul 5, 2023, 17:58 Editor Bali Medical Journal <editorbalimedicaljournal@gmail. com wrote:
Dear Author(s),
~ Less
Attached are the plagiarism report (20%) and the commentary file of your submitted article: “Effect of human granulosa
Frors Hide cells vitrification on the expression of oocyte secreted factors” The commentary file is a summary of the reviews of
your manuscript. There were several revisions suggested by our reviewer. Therefore, several necessary changes will be
Photos made. Cur editor has fixed all sections in your manuscript according to the reviewsr's suggestion. We gladly said that the
revision manuscript was appropriate for publication. We attached the final manuscript file and final commentary answer from
Documents the reviewear. We hope you check again your final manuscript before we continue the galley approval process. Please let us

know If you agree to publish your final manuscript. If you have any fixation, please send us the final version immediately.

Emails to myself
Thank you for your cooperation and for trusting us with your hard work.
Subscriptions

Shopping Warm Regards,

Receipts Editorial Board Member




Inbox 54 oy

Batara Sirait Q

Unread
—————————— Forwarded message --—--—-
Starred From: Editor Bali Medical Journal <editorbalimedicaljpurnal@gmail.com>
Date: Sun, Aug 13, 2023, 20:47
Drafts Subject: Re: REVISION REQUIRED [BaliMedJ] [Manuscript 1D: 4600]
To: batara sirait <batarasirait@gmail.com>
Sent -
Archive Dear author
Spam Through this email, we attached the link to your manuscript
L==h Once again we congratulate the publication of your manuscript. We can't wait for another publication of your manuscript in our
A Lecs journal
hitps:/iwww.balimedicaljournal.org/index. php/bmj/article/view/4600
Views Hide
Best regards
Photos

Editor BaliMedJ
Documents

) On Mon, Aug 7, 2023 at 12:19 PM Editor Bali Medical Journal <editorbalimedicaljournal@gmail.com> wrote:
Emails to myself Dear author

Subscriptions Your manuscript has been re-galley according to your last manuscript. We will inform you if the manuscript has been published.

ETELETE Best regard

Receipts

Editor BaliMedJ -




& Bak @4 @& = Bl Archive  BY Move T Delete €Y Spam  see = A X Ea B e Settings &F

SCOPUS Elsevier -
All Indexing Organisation s

|Inbox 54 N _/ _ (5] 3 N,
Unread ® = Bali ; Sie Y +ir\,_( ' Batara Sirait Q
i ' Medical Journal ¥ S o o at

Drafts aﬂﬁi—"ﬁ“’ i ELSE \5111; OSTnta N\(
P - LI\

Sent . N

Archive

Spam <01. Contribution Details-BMJ-.docx><01. ICJME-BMJ- pdf>
Trash

3, Download all attachments as a zip file
A Less

Views Hide

PN Photos ’_ﬂ‘j @ @ @

Documents

[

01. ICJME-B... .pdf BMJ_Point ....docx BMJ_Granu....docx 01. Contrib... .docx

& Emails to myself £7CLR

1% Subscriptions

Shopping @ @ B -

Receipts

] 8:04 PM
AW 7B NG g




EFFECT OF HUMAN GRANULOSA CELLS VITRIFICATION ON THE

EXPRESSION OF OOCYTE SECRETED FACTORS

Order of authors:

1.

2.

Batara Sirait (ORCID: 0000-0001-9073-809X)1234
Budi Wiweko (ORCID: 0000-0002-5898-7034)>°

R. Muharam (ORCID: 0000-0001-5712-3931)®
Ahmad Aulia Jusuf (ORCID: 0000-0002-1061-5813)’
Ichramsjah A. Rachman®

Arief Boediono (ORCID: 0000-0003-1535-703X)%48

Authors affiliations:

Faculty of Medicine, University of Indonesia, Jakarta, Indonesia.

“Department of Obstetrics and Gynaecology, Faculty of Medicine Universitas Kristen

Indonesia, Jakarta, Indonesia.

3Morula IVF Jakarta Clinic, Jakarta, Indonesia.

*IRSI Research and Training Centre, Jakarta, Indonesia.

®Human Reproductive, Infertility, and Family Planning Research Center, Indonesian Medical

Education and Research Institutes, Faculty of Medicine, University of Indonesia, Jakarta,

Indonesia.

Department of Obstetrics and Gynecology, Division of Reproductive Endocrinology and

Infertility, Faculty of Medicine, University of Indonesia, Jakarta, Indonesia.

"Departemen Histology, Faculty of Medicine, Universitas Indonesia, Indonesia.

8Department of Anatomy, Physiology and Pharmacology, IPB University, Bogor, Indonesia



Correspondence to: Dr. Batara Sirait

Department of Obstetrics and Gynaecology, Faculty of Medicine, Universitas Kristen

Indonesia, Mayjen Sutoyo Street Number 2, RT.9/RW.6, Cawang, Kramat Jati, East Jakarta,

13630, Indonesia. E-mail: batarasirait@gmail.com



ABSTRACT

Background: oocyte vitrification is a helpful fertility preservation technique for women who
are at risk of losing their ovarian functions. Whereas its effect on oocytes has been widely
elucidated, the potential effects of this procedure on the biological functions of granulosa cells
remain poorly understood. The present study was aimed at assessing the effect of vitrification
on the granulosa cells (GCs).

Materials and Methods: a total of 35 women with polycystic ovary syndromes who
underwent in vitro fertilization (IVF) in Morula IVF Jakarta Clinic were recruited. The
expression of prominent oocytes secreted factors (OSFs) including GDF-9 and BMP-15 were
measured at messenger RNA (mMRNA) levels. GCs from mature and immature oocytes were
collected and measured separately. Relative expression of GDF-9 and BMP-15 was quantified
by a real-time gquantitative PCR (RT-qPCR) and statistically analyzed using the Mann-Whitney
test at a 95% confidence level.

Results: the expression of GDF-9 decreased significantly (0.5-fold, p < 0.01) in the immature
vitrified GC group but was not in the mature-vitrified GC group. Meanwhile, the expression of
BMP-15 was stable in all examined groups (P>0.05).

Conclusion: our results suggest that vitrification may alter oocyte maturation as demonstrated

by reduced GDF-9 expression in the immature vitrified GC group.

Keywords: vitrification, granulosa cell, GDF-9, BMP-15, gene expression



INTRODUCTION

Oocyte cryopreservation (OC) has become a fundamental breakthrough for fertility
preservation since its first live birth in 1986.1 Although it was originally intended for women
with diminished reproductive potential due to age-related fertility decline, post-surgery decline,
or cancer therapy or cancer survivors,? the application of OC is now extending along with the
emerging trend of delayed childbearing, postponed marriage, and further diverse indications for
ethical, medical, legal, and social bases.?® Currently, mature metaphase 11 oocyte vitrification
is a gold standard for OC. Women are usually undergoing ovarian stimulation using exogenous
gonadotropin for promoting follicular growth and triggering oocyte maturation. After ovum
pick-up procedure, maturation assessment is performed by which retrieved mature oocytes are

frozen and stored for further use in the future.

Preservation of mature human oocytes through vitrification is well-established and has been
widely implemented in IVF laboratories. Vitrification is an ultra-fast amorphous solidification
method with a cooling rate of more than 100,000°C/min.* It transforms a living cell into a
cryogenic glass-like phase without ice crystal formation thus eliminating potential mechanical
injury.>® A growing body of evidence revealed that vitrification is able to preserve DNA
integrity of ovarian follicular cells.” As demonstrated in a study on canine oocytes, it was
shown that except for upregulated BCL2 in the vitrified group, the expression of stress-related
genes (HSP70 and SOD1), Dnmtl, and BAX genes were comparable between groups.®
Moreover, the expression of genes coding for oocyte-secreted factors (GDF9, BMP15,
TGFBR1, and BPR2) and apoptosis (BCL2, BAX, and P53) in fresh goat COC were reported

equal to the non-vitrified group.®

In humans, a comparative study reported that vitrification does not alter biomolecular profiles

of oocytes demonstrated by stable post-vitrified expression of TAF4B, GDF9, BMP15,



FIGLA, and POU5f1-OCT4.1% Furthermore, D’Aurora (2017) revealed that oocyte vitrification
does not modify the expression of cytokinesis-related genes essential for chromosome

segregation: DCTN1, DCTN2, DCTN3, DCTNSG, and PLK1.1!

Unfortunately, there is a specific group of cancer patients contraindicated to receive
gonadotropin injections such as breast cancer women with estrogen-sensitive type as well as
adolescent cancer survivors; thus, retrieving mature oocytes is not possible. As an alternative
option, OC through immature oocyte vitrification or ovarian tissue cryopreservation is
advisable.'? On the other hand, success rate of OC through immature oocyte vitrification
pertains to some limitations such as low post-warming maturation as well as low fertilization
rate. Therefore, the addition of granulosa cells on maturation culture medium for in-vitro
maturation improvement is suggested.’® Physiologically, GCs are the most vital somatic
component of the ovary that privileged bi-directional communication between oocytes and the
surrounding cells. Provide physical support and an optimal microenvironment essential for
oocyte development and competency, GCs are a vital determinant of oocyte maturity and

quality.}41°

While the effect of vitrification on oocytes is studied meticulously, the effect of vitrification on
GCs remains paucity. Hence, this study aims to address the largely unexamined effect of
vitrification on GC by evaluating the expression of GDF-9 and BMP-15, an oocyte-secreted

factor required for oocyte maturation.

MATERIALS AND METHODS
Study design and patient selection
This was an experimental study that took place in Morula IVF Jakarta, Jakarta, Indonesia from

July to December 2020. A total of 35 patients who met the following inclusion criteria:



diagnosed with polycystic ovary syndromes (PCOS), aged <40 years old, underwent first or
subsequent cycles, and signed informed consent were recruited to the study. Patients who had
endometriosis, adenomyosis, or were identified as poor responders were excluded. PCOS
women were determined according to the Rotterdam criteria which were diagnosed by the
presence of two out of the three following features: oligo- or an-ovulation, chemical and/or
biochemical hyperandrogenism, and polycystic ovarian morphology.® Ethical approval was
granted by the Ethical Committee of the Faculty of Medicine of the University of Indonesia
(KET-995/UN2.F1/ETIK/PPM.00.02/2019). All participants have given their written informed

consent.

Collection and isolation of granulosa cells

In order to obtain a complete depiction of the vitrification effect on GCs, samples from mature
and immature oocytes were collected separately to avoid possible differences in target gene
expression patterns due to different maturation stages of the oocytes. GCs were collected as
described previously.l” After being washed in GMOPS medium (Vitrolife, Sweeden), the
concentration of GCs in either mature or immature group was estimated using the Neubauer
counting chamber in which only samples with GCs >100,000 was then proceeded to the next
downstream experiment. GCs separation from the extracellular matrix was performed using
utilizing density gradients. Histopaque®-1077 medium (Sigma) was utilized by following the
manufacturer Kit instruction. GCs samples from mature and immature groups were then split
and classified into 1) mature fresh group, 2) mature vitrified group, 3) immature fresh group,
and 4) immature vitrified group. Fresh GCs sample was diluted in a 500 uL RNA later ina 1.5
mL sterile tube and stored at -20° C for further experiment, while both vitrified mature and

immature groups proceeded to vitrification.



Sample vitrification

Prior to the treatment, samples were centrifugated at 300 rcf for 1 minute to separate cells from
the buffer solution. The supernatant was then removed and vitrification was initiated by
exposing samples to a 50 pL of vitrification solution 1 (VS1) medium containing 15% ethylene
glycol (EG) supplemented with 10% human serum albumin (HSA) for 5 minutes. A subsequent
addition of 40puL of vitrification solution 2 (VS2, comprised of 15% EG and 15% dimethyl-
sulfoxide (DMSO) supplemented with 20% HSA) was added to the sample tube and left

exposed for 30 seconds. The tube was then rapidly plugged in -196°C liquid nitrogen.

Sample warming

The commencement of warming procedure was started with removing the sample from the
liquid nitrogen and exposed to 37°C of warm water for 2 minutes. To initiate rehydration, 140
pL of 0.5M sucrose-concentrated solution was added to the sample tube for 60 seconds and
centrifugated at 300 rcf for 1 minute. After removing 100uL of supernatant, the sample was
loaded into 180uL of 0.25 M sucrose solution for 90 seconds. Centrifugation was then repeated
(300 rcf, 1 minute) followed by removing 200uL of the supernatant. Following the addition of
0.125 M sucrose solution (160uL) and exposing it for 60 seconds, the sample was
centrifugated. Once the supernatant was removed, the pellet was then resuspended in GMOPS

medium for further analysis.

RNA extraction and cDNA synthesis
A high Pure RNA lIsolation kit (Qiagen, Germany) was used for total RNA extraction. The
procedure followed the manufacturer’s instructions. Determination of RNA concentration at

260 nm was conducted. A total of 2ug of the total RNA was subsequently transcribed into



cDNA using ReverTra Ace® gPCR RT Master Mix with gDNA Remover (Toyobo. Japan). The

manufacturer's step-to-step manual was used for cDNA synthesis.

Real-time quantitative PCR (RT-gPCR)

Further analysis for mRNA quantification was employed through RT-gPCR utilizing
QuantiTect® SYBR® Green PCR kit (Qiagen, Germany) in combination with the use of
human R-Actin (ACTB) as a reference gene for normalization. PCR cycle was conducted in 40
cycles using selected primers (Table 1) with amplification profile as follows: initial
denaturation at 95°C for 5 min; denaturation at 95°C for 15 sec, annealing at 57°C for 30 min,
and elongation at 72°C for 30 sec. The annealing temperature for BMP-15 was made specific at

59°C for 30 min.

Table 1. Primer design for RT-qgPCR

Gene Primer Product size/lbp  Primer sequences (5°—3”)
GDF-9 Forward 199 GGAATCCCAGTCAGGAAGCG
Reverse GGCCAAATGAAACCTCGTGC
BMP-15 Forward 196 GGCTCCTAGGGCATTCACTG
Reverse CCTCGGTTTGGTCTGAGAGG
ACTB Forward 80 GTGTGGATTGGTGGCTCTAT
Reverse GACTCATCGTACTCCTGCTTG

Data analysis

Baseline characteristics of subjects were presented as number (%) or median-interquartile
range for categorical and numerical variables, whichever was most appropriate. All analysis
was performed using the Statistical Package for the Social Sciences (SPSS). 95% confidence

level was set.



RESULTS

The baseline characteristics of subject participants were demonstrated in Table 2. As shown in
the table, the mean age of subjects was 32 years old with the mean duration of infertility was
six years. Among all participants, 29 (93.5%) women had primary infertility, while 2 (6.5%)
women are identified to have secondary infertility. The mean BMI, anti-Mullerian hormone
(AMH) level and antral follicle count (AFC) were 24.04 kg/m2, 3.43 ng/mL, and 15 follicles,

respectively. The basal FSH, LH, estradiol, and progesterone were at the normal level.

Table 2. Baseline characteristics of the studied population

Mean + SD
Characteristics Median (Min-Max)
n (%)
Age (years) 32,39 + 3,33
Duration of infertility 6 (0,6-13)
Type of infertility n (%)
Primary 29 (93,5)
Secondary 2 (6,5)
BMI (kg/m?) 24,04 + 4,73
AMH (ng/mL) 3,43 (1,58-13,50)
AFC 15,26 + 6,92
FSH basal (mlU/mL) 5,96 + 1,14
LH basal (mlU/mL) 6,25 + 2,27
Estradiol basal (pg/mL) 31,89 + 12,04
Progesterone basal (ng/mL) 0,16 £0,08

Data are presented as the number of subjects and percentage [n (%)] and as median (min-max)

In terms of gene expression, GDF-9 expression was reduced significantly by 0.5-fold in the
immature vitrified group (P=0.01, Figure 1). PCR result analysis showed that in the mature

vitrified group, the expression of GDF-9 was slightly decreased but it was not statistically



significant (Figure 1). Meanwhile, the abundance of BMP-15 was comparable in all examined

groups (Figure 1).
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Figure 1. Relative mRNA expression of GDF-9 and BMP-15. The amount of target genes mRNA is
normalized to the amount of ACTB mRNA. All values are presented as mean + standard error (SEM)

and were analyzed by a Mann-Whitney test at a 95% confidence level.

DISCUSSION

The present study observed that the expression of GDF-9 was reduced significantly after
vitrification in immature GCs group in comparison to immature fresh group. Conversely, post-
vitrification of mature GCs group did not differ compared with fresh mature group signifying
less void of vitrification impact on mature GCs. Moreover, the expression of BMP-15 was
unaltered in all groups. Our study has addressed the important issue of assessing the effect of

vitrification separately on mature and immature GCs.

This present finding was partially in concordance with the previous report which observed
compromised GDF-9 and BMP-15 expression on bovine cumulus-oocyte complex (COC) after
vitrification.'® Supporting the previous result, it was suggested that vitrification did not
influence the genetic profiles of GDF-9 and BMP-15 in ovarian tissue.*® The discrepancy

between our results from others could be attributed to the different nature of the samples for



analysis. Our study solely used GCs without including the oocytes while most studies have

investigated the effect of vitrification on COC and ovarian tissue.

GDF-9 is a vital oocyte-secreted factor member of the TGF-B superfamily that plays a critical
role in cumulus cell proliferation, expansion, and the subsequent development of COCs,? and
also for supporting oocyte maturation process.?! In vitro study showed that GDF-9
supplementation promoted the transition of primary follicles resulting in a decreased number of
primary and secondary follicles and an increase in pre-antral and antral follicles suggesting that
larger follicles were only stimulated to advance to later developmental stages by the presence
of GDF-9.22 A study on animal models furtherly demonstrated that GDF-9 is mainly expressed
in the early developmental stages, with the highest and lowest expression observed in germinal
vesicles and mature oocytes, respectively.?® The finding of altered expression of GDF-9 after
vitrification in immature GCs group in the present study seems to explain the underlying cause
of low post-warming maturation and fertilization; thus limiting the clinical use of immature
oocyte vitrification. The yield in this investigation suggests previous practical idea that
supplementation of post-vitrified immature oocytes with GDF-9 synthetic might be necessary

to promote in-vitro maturation.?

The establishment of vitrification procedure is reflected in the current literature. Although
employing slightly different types of cryoprotectants with different concentrations,?*% a
consistent remarkably good quality preservation through vitrification method is apparent. Our
result corroborates previous results which suggest that vitrification, as well as cryoprotective
agents, proficiently preserves organelles, cells, tissues, and any other corresponding cellular
processes which in turn, explains an unaltered expression of GDF-9 and BMP-15 in this

present study except for GDF-9 expression in the immature vitrified group.



CONCLUSION
In conclusion, our study suggests that vitrification may alter oocyte maturation by reduced

GDF-9 expression in immature GCs.

Declaration
Availability of data and materials
The data that support the findings of this study are available from the corresponding author

upon reasonable request.

Competing interest

The authors have no conflicts of interest to declare.

Funding

The authors receive no specific grant to fund the study

Authors’ contribution

BS contributed to the study's conception and design. BW, RM, and AB performed
methodology development, study validation, and supervision. BS contributed to the data
analysis, performed experiments, and wrote the original draft. All authors conducted data
validation, visualization, and critically revised the manuscript. All authors read and approved

the final manuscript.

Acknowledgment



Not applicable.

REFERENCES

1.

Chen C. Pregnancy After Human Oocyte Cryopreservation. Lancet.
1986;327(8486):884—6.

Pai H, Baid R, Palshetkar N, Pai A, Pai R, Palshetkar R. Oocyte Cryopreservation -
Current Scenario and Future Perspectives: A Narrative Review. J Hum Reprod Sci. 2021
Oct;14(4):340.

Inhorn MC, Birenbaum-Carmeli D, Westphal LM, Doyle J, Gleicher N, Meirow D, et al.
Ten pathways to elective egg freezing: a binational analysis. J Assist Reprod Genet.
2018 Nov;35(11):2003-11.

He X, Park EYH, Fowler A, Yarmush ML, Toner M. Vitrification by Ultra-fast Cooling
at a Low Concentration of Cryoprotectants in a Quartz Microcapillary: A Study Using
Murine Embryonic Stem Cells. Cryobiology. 2008 Jun;56(3):223.

Bojic S, Murray A, Bentley BL, Spindler R, Pawlik P, Cordeiro JL, et al. Winter is
coming: the future of cryopreservation. BMC Biol 2021 191. 2021 Mar;19(1):1-20.
Zhang X, Catalano PN, Gurkan UA, Khimiji I, Demirci U. Emerging technologies in
medical applications of minimum volume vitrification. Nanomedicine (Lond). 2011
Aug;6(6):1115.

Chen H, Zhang L, Meng L, Liang L, Zhang C. Advantages of vitrification preservation
in assisted reproduction and potential influences on imprinted genes. Clin Epigenetics.
2022 Dec;14(1).

Turathum B, Saikhun K, Sangsuwan P, Kitiyanant Y. Effects of vitrification on nuclear

maturation, ultrastructural changes and gene expression of canine oocytes. Reprod Biol



10.

11.

12.

13.

14.

15.

16.

17.

Endocrinol. 2010;8:1-9.

Rao BS, Mahesh YU, Charan KV, Suman K, Sekhar N, Shivaji S. Effect of vitrification
on meiotic maturation and expression of genes in immature goat cumulus oocyte
complexes. Cryobiology. 2012;64(3):176-84. Available from:
http://dx.doi.org/10.1016/j.cryobiol.2012.01.005

Di Pietro C, Vento M, Guglielmino MR, Borz P, Santonocito M, Ragusa M, et al.
Molecular profiling of human oocytes after vitrification strongly suggests that they are
biologically comparable with freshly isolated gametes. Fertil Steril. 2010;94(7):2804—7.
D’Aurora M, Budani MC, Franchi S, Sarra A, Stuppia L, Tiboni GM, et al. Dynactin
pathway-related gene expression is altered by aging, but not by vitrification. Reprod
Toxicol. 2019 Sep;88:48-55.

Sirait B, Jusuf A, Wiweko B, Handayani N, Aubry D, Muharam R. Potential use of
immature oocyte to improve fertility preservation outcome: A narrative review. J Hum
Reprod Sci. 2022;15(1):3-11.

Jahromi BN, Mosallanezhad Z, Matloob N, Davari M, Ghobadifar MA. The potential
role of granulosa cells in the maturation rate of immature human oocytes and embryo
development: A co-culture study. Clin Exp Reprod Med. 2015;42(3):111-7.

Fontana J, Martinkova S, Petr J, Zalmanova T, Trnka J. Metabolic cooperation in the
ovarian follicle. Physiol Res. 2020 Feb;69(1):33-48.

Turathum B, Gao EM, Chian RC. The Function of Cumulus Cells in Oocyte Growth and
Maturation and in Subsequent Ovulation and Fertilization. Cells. 2021 Sep;10(9).
Fauser BCJIM, Tarlatzis, Fauser, Chang, Aziz, Legro, et al. Revised 2003 consensus on
diagnostic criteria and long-term health risks related to polycystic ovary syndrome
(PCOS). Hum Reprod. 2004 Jan;19(1):41-7.

Bowolaksono A, Sundari AM, Fauzi M, Maidarti M, Wiweko B, Mutia K, et al. Anti-



18.

19.

20.

21.

22.

23.

24,

Mdillerian hormone independently affect mtDNA copy number in human granulosa cells.
J Ovarian Res. 2022 Dec;15(1).

Azari M, Kafi M, Ebrahimi B, Fatehi R, Jamalzadeh M. Oocyte maturation, embryo
development and gene expression following two different methods of bovine cumulus-
oocyte complexes vitrification. Vet Res Commun. 2017;41(1):49-56. Available from:
http://dx.doi.org/10.1007/s11259-016-9671-8

Mofarahe ZS, Novin MG, Salehnia M. Folliculogenesis-Associated Genes Expression in
Human Vitrified Ovarian Tissue after Xenotransplantation in y-Irradiated Mice. Cell J.
2020;22(3):350-7.

Kathirvel M, Soundian E, Kumanan V. Differential expression dynamics of Growth
differentiation factor9 (GDF9) and Bone morphogenetic factorl5 (BMP15) mRNA
transcripts during in vitro maturation of buffalo (Bubalus bubalis) cumulus-oocyte
complexes. Springerplus. 2013;2(1):1-6.

Belli M, Shimasaki S. Molecular Aspects and Clinical Relevance of GDF9 and BMP15
in Ovarian Function [Internet]. 1st ed. Vol. 107, Vitamins and Hormones. Elsevier Inc.;
2018. 317-348 p. Available from: http://dx.doi.org/10.1016/bs.vh.2017.12.003
Abdel-Ghani MA, EI-Sherry TM, Abdelhafeez HH. Effect of growth differentiation
factor-9 (GDF-9) on the progression of buffalo follicles in vitrified-warmed ovarian
tissues. Reprod Domest Anim. 2016 Oct;51(5):795-803.

De los Reyes M, Rojas C, Parraguez VH, Palomino J. Expression of growth
differentiation factor 9 (GDF-9) during invitro maturation in canine oocytes.
Theriogenology. 2013 Oct;80(6):587-96.

Mofarahe ZS, Salehnia M, Novin MG, Ghorbanmehr N, Fesharaki MG. Expression of
Folliculogenesis-Related Genes inVitrified Human Ovarian Tissue afterTwo Weeks In

Vitro Culture. Cell J. 2017;19(1):18.



25.  Habibi A, Farrokhi N, Silva FM Da, Bettencourt BF, Bruges-Armas J, Amidi F, et al.
The effects of vitrification on gene expression in mature mouse oocytes by nested

quantitative PCR. J Assist Reprod Genet. 2010 Nov;27(11):599.



Contribution Details (to be ticked marked as applicable):

Batara Sirait Budi R. Muharam Ahmad LA Arief
Wiweko Aulia J Rachman Boediono

Concepts \ \ \
Design V V \
Definition of intellectual v V V
content
Literature search v
Clinical studies v ol ol v v v
Experimental studies V
Data acquisition \
Data analysis \
Statistical analysis \
Manuscript preparation \
Manuscript editing \ V V \ \ \
Manuscript review \ V \ \ \

Guarantor v \



] INTERNATIONAL COMMITTEE of
| MEDICAL _]OURNAL EDITORS

ICMJE Form for Disclosure of Potential Conflicts of Interest

I

The purpose of this form is to provide readers of your manuscript with information about your other interests that could
influence how they receive and understand your work. The form is designed to be completed electronically and stored
electronically. It contains programming that allows appropriate data display. Each author should submit a separate
form and is responsible for the accuracy and completeness of the submitted information. The form is in six parts.

n Identifying information.
n The work under consideration for publication.

This section asks for information about the work that you have submitted for publication. The time frame for this reporting is that of the
work itself, from the initial conception and planning to the present. The requested information is about resources that you received,
either directly or indirectly (via your institution), to enable you to complete the work. Checking "No" means that you did the work without
receiving any financial support from any third party - that is, the work was supported by funds from the same institution that pays your
salary and that institution did not receive third-party funds with which to pay you. If you or your institution received funds from a third
party to support the work, such as a government granting agency, charitable foundation or commercial sponsor, check "Yes".

E Relevant financial activities outside the submitted work.

This section asks about your financial relationships with entities in the bio-medical arena that could be perceived to influence, or that
give the appearance of potentially influencing, what you wrote in the submitted work. You should disclose interactions with ANY entity
that could be considered broadly relevant to the work. For example, if your article is about testing an epidermal growth factor receptor
(EGFR) antagonist in lung cancer, you should report all associations with entities pursuing diagnostic or therapeutic strategies in cancer
in general, not just in the area of EGFR or lung cancer.

Report all sources of revenue paid (or promised to be paid) directly to you or your institution on your behalf over the 36 months prior to
submission of the work. This should include all monies from sources with relevance to the submitted work, not just monies from the
entity that sponsored the research. Please note that your interactions with the work's sponsor that are outside the submitted work
should also be listed here. If there is any question, it is usually better to disclose a relationship than not to do so.

For grants you have received for work outside the submitted work, you should disclose support ONLY from entities that could be
perceived to be affected financially by the published work, such as drug companies, or foundations supported by entities that could be
perceived to have a financial stake in the outcome. Public funding sources, such as government agencies, charitable foundations or
academic institutions, need not be disclosed. For example, if a government agency sponsored a study in which you have been involved
and drugs were provided by a pharmaceutical company, you need only list the pharmaceutical company.

Intellectual Property.

n This section asks about patents and copyrights, whether pending, issued, licensed and/or receiving royalties.

Relationships not covered above.

E Use this section to report other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work.

Definitions.
Entity: government agency, foundation, commercial sponsor, Other: Anything not covered under the previous three boxes
academic institution, etc. Pending: The patent has been filed but not issued
Grant: A grant from an entity, generally [but not always] paid to your Issued: The patent has been issued by the agency
organization Licensed: The
Personal Fees: Monies paid to you for services rendered, generally patent has been licensed to an entity, whether earning royalties
honoraria, royalties, or fees for consulting , lectures, speakers bureaus, or not

r imony, employment, or other affiliation . L
Expe tt.eSt' Cf y, employment, or ot ? affiliations . Royalties: Funds are coming in to you or your institution due to your
Non-Financial Support: Examples include drugs/equipment patent

supplied by the entity, travel paid by the entity, writing assistance,
administrative support, etc.



i g 4' INTERNATIONAL COMMITTEE of
DAL MEDICAL JOURNAL EDITORS

ICMJE Form for Disclosure of Potential Conflicts of Interest

Section 1. Identifying Information

1. Given Name (First Name) 2. Surname (Last Name) 3. Date
Batara Sirait 22//06/2023
4. Are you the corresponding author? Yes |:| No

5. Manuscript Title
EFFECT OF HUMAN GRANULOSA CELLS VITRIFICATION ON THE EXPRESSION OF OOCYTE SECRETED FACTORS

6. Manuscript Identifying Number (if you know it)
Manuscript ID: 4600

Section 2.

The Work Under Consideration for Publication

Did you or your institution at any time receive payment or services from a third party (government, commercial, private foundation, etc.) for
any aspect of the submitted work (including but not limited to grants, data monitoring board, study design, manuscript preparation,

statistical analysis, etc.)?
Are there any relevant conflicts of interest? | |Yes []No

Section 3.

Relevant financial activities outside the submitted work.

Place a check in the appropriate boxes in the table to indicate whether you have financial relationships (regardless of amount
of compensation) with entities as described in the instructions. Use one line for each entity; add as many lines as you need by
clicking the "Add +" box. You should report relationships that were present during the 36 months prior to publication.

Are there any relevant conflicts of interest? | | Yes No

Section 4.

Intellectual Property -- Patents & Copyrights

Do you have any patents, whether planned, pending or issued, broadly relevant to the work? |:| Yes |Z| No



_ 4' INTERNATIONAL COMMITTEE of
DAL MEDICAL JOURNAL EDITORS

ICMJE Form for Disclosure of Potential Conflicts of Interest

Section 5. Relationships not covered above

Are there other relationships or activities that readers could perceive to have influenced, or that give the appearance of
potentially influencing, what you wrote in the submitted work?

|:|Yes, the following relationships/conditions/circumstances are present (explain below):

m No other relationships/conditions/circumstances that present a potential conflict of interest

At the time of manuscript acceptance, journals will ask authors to confirm and, if necessary, update their disclosure statements.
On occasion, journals may ask authors to disclose further information about reported relationships.

Section 6. Disclosure Statement

Based on the above disclosures, this form will automatically generate a disclosure statement, which will appear in the box
below.

Evaluation and Feedback

Please visit http://www.icmje.or i-bin/f k to provide feedback on your experience with completing this form.



\{\{-‘ Q"/ INDONESIAN PHYSICIAN FORUM & INDONESIA COLLEGE OF SURGEONS, INDONESIA ; \

_ V)

i : )
i o¢ 200N
Medical Journal ¥

U B
N, &
*. ISSN: 2089-1180, 2302-2914 \& y Q% S

Letter of Acceptance
27 June 2023

Dear: Batara Sirait ?%* , Budi Wiweko *¢, R. Muharram &, Ahmad Aulia Jusuf’,
Ichramsjah A. Rachman®, Arief Boediono 348

! Faculty of Medicine, Universitas Indonesia, Jakarta, Indonesia.
2 Department of Obstetrics and Gynaecology, Faculty of Medicine Universitas Kristen Indonesia,
Jakarta, Indonesia.
3 Morula IVF Jakarta Clinic, Jakarta, Indonesia.
4RSI Research and Training Centre, Jakarta, Indonesia.
> Human Reproductive, Infertility, and Family Planning Research Center, Indonesian Medical
Education and Research Institutes, Faculty of Medicine, Universitas Indonesia, Jakarta, Indonesia.
& Department of Obstetrics and Gynecology, Division of Reproductive Endocrinology and
Infertility, Faculty of Medicine, Universitas Indonesia, Jakarta, Indonesia.
" Departemen Histology, Faculty of Medicine, Universitas Indonesia, Indonesia.
8 Department of Anatomy, Physiology and Pharmacology, Institut Pertanian Bogor, Bogor,
Indonesia
*Corresponding author: batarasirait@gmail.com

| am very excited to accept your paper entitled:
“Effect of human granulosa cells vitrification on the expression of oocyte secreted factors.”
Your paper will be published in the issue of VVol. 12 Number 2, 2023.
http://dx.doi.org/10.15562/bmj.v12i2.4600
(Online Link: http://balimedicaljournal.org/index.php/bmj/article/view/4600).

And it usually takes 2 to 4 months for your journal to show up at Google Scholar, but if you
need it fast, you may add it up manually using your google scholar account. The CrossRef and
DOI number usually activate in 3 until 6 months.

Bali Medical Journal is indexed in Web of Sciences, Scopus, and many other indexing
organization: http://balimedicaljournal.org/index.php/bmj/pages/view/indexing

1. Web of Science (Clarivate Analytics) 14. Ulrichsweb.com™ [Proquest]
2. Scopus (Elsevier) 15. InCites Journal Citation Reports (Web of
3. USA National Library of Medicine Science)
(Pubmed) 16. Harvard Library
4. NIH National Institutes of Health 17. Index Copernicus
5. HINARI Research in Health 18. National Library of Australia
6. International Committee of Medical 19. University of Denmark
Journal Editors 20.Library of Science and Technology
7. DOAJ Directory of Open Acces Journals (China)
8. SINTA-Science and Technology Index 21. ETH Bibliothek (Switzerland)
9. Portal Garuda 22.SJIF Journal Rank
10. Google Scholar 23. Science Impact Factor (SIF)
11. DOI Crossref 24. Genamics
12.EBSCO Open Science Directory 25. ASEAN Citation Index (ACI)

13. Sherpa/Romeo 26. UDL-Edge (Malaysia)


mailto:batarasirait@gmail.com
http://balimedicaljournal.org/index.php/bmj/pages/view/indexing

N =
@ Q INDONESIAN PHYSICIAN FORUM & INDONESIA COLLEGE OF SURGEONS, INDONESIA =
3 © . < ) b |
' Bali S A= i
r \
F . 9 MEQICAL + f}"‘.
;

i AR ok 1
Medical Journal ¥ JWFw e
ISSN: 2089-1180, 2302-2914 V’ c? / J

P

1PN

Please do not hesitate to contact us if you need anything. It has been a pleasure for us to
proofread and edit your work, and we are looking forward to your colleagues and your
other papers in the near future.

Agreed/Menyetujui by:
Menyetujui,

-‘ l iEﬁ?E;dicalJoumal _
e
ﬁ—-
_Prof. De Ir. Ida Bagus Putra-Mamuaba-MPhit——

Associate Editor




